MALIGNANT HYPERTHER~IA iS a pharmacogenetic syndrome induced by administration of anaesthetics and muscle relaxants. 1-~ However, since the aetiology is not yet entirely understood, anaesthetists find it difficult to select proper anaesthetics for patients considered to be at risk. Therapeutic regimens have been recommended for management of this syndrome 4-9 but the problem of selecting a safe anaesthetic is not yet resolved. Hall, et al. 1~ and Harrison 11 reported studies suggesting that Althesin is an appropriate anaesthetic in this disease. Further recent reports indicate that Althesin anaesthesia is safe for patients who have survived episodes of Malignant Hyperthermia.12.1
0.2 rag, all intramuscular. During the hour after premedication her temperature increased from 36,7 ~ C to 38.0 ~ C.; surface cooling was instituted. Temperature started to fall within 20 minutes of commencement of cooling and 40 minutes later was 36.7 ~ C.
Anaesthesia for the operation of recession-resection of the extra-ocular muscles of the left eye was induced with Althesin 3 ml. Tracheal intubation was easily performed without using muscular relaxants and anaesthesia was maintained with nitrous oxide/oxygen with assisted respiration. Althesin 6 mI was administered during the remainder of the operation. Under anaesthesia the temperature varied from 36,0 ~ C to 36.2 ~ C (rectal) but no muscle rigidity was observed and the anaesthesia was completed uneventfully. Recovery from anaesthesia was uneventful and five minutes after the end of the operation the patient responded to call. During the 24 hours following operation the temperature rose to 37.4 ~ C maximum. CPK on the third post-operative day was reported as 0 units.
Second Anaesthesia (Figure 2)
Four months after the anaesthetic reported above, the patient was again anaesthetized by general anaesthesia for muscle biopsy. At this time, without premedication, atropine 0.1 mg was administered intravenously ten minutes before induction. Temperature before anaesthesia was 37.5 ~ C (axillary), CPK was 17 units (normal 0-50 units). It was planned to induce anaesthesia with Althesin 3 ml and to use nitrous oxide-oxygen and Althesin for maintenance.
Immediately after induction of anaesthesia the temperature began to fall and fluctuated between 36,2 ~ C and 38.0 ~ C (rectal). The operation proceeded in good order to the end but, since recovery from anaesthesia was slow, the anaesthetic machine was examined and it was determined by smell that halothane was being emitted. The concentration of halothane was 0.5 per cent and this was an accident caused by insufficient checking of the machine prior to anaesthesia. However, during the 24 hours after operation the temperature rose once only to 37,3 ~ C and stabilized at about 36 ~ C. No special treatment was required. CPK was 21 units six hours after anaesthesia, 33 units after 12 hours, 21 units after 24 hours, 17 units after three days, and 21 units after seven days. No abnormal increase of CPK was observed.
Case No, 2
This patient was a male child two years and ten months of age who suffered from arthrogryposis mu/tiplex congenita.
Past history
This patieut previously had an operation for correction of club foot, which was followed subsequently by a second operation for skin grafting of wound necrosis. The first anaesthetic was managed with nitrous oxide-oxygen, halothane and succiuylcholine chloride. On this occasion the temperature rose to 38.3 ~ C, At the second operation he was anaesthetized with nitrous oxide-oxygen, halothane and pancuronium bromide. On this occasion the temperature rose to 38.9 ~ C. However, in both cases cooling and other treatment worked well, Subsequent to these episodes, electromyographic study of his parents found nothing abnormal.
Present Illness
Pre-operative investigation of this patient provided the following information, Height 67.5 cm.; Weight 9 kg.; Pulse 100/rnin; Temperature 36.4 ~ C; RBC 514 x 104; WBC 7900; Hb 9.1 g/dl; Hct 30 per cent; T,P, 7.0 g/dl; SGOT 23; SGPT 8; Na 140 mMo]/1; K 4.2 mMol/1; C1 109 mMol/1; CPK 23 units (normal value 0-130 units); EMG myogenic pattern; EKG and chest X-ray no remarkable change.
Anaesthesia (Figure 3)
This patient was anaesthetized for repair of cleft palate and a muscle biopsy.
The pre-operative oral medication consisted of diazepam syrup 5 mg and atropine syrup 0.25 mg. Immediately before induction of anaesthesia CPK was 17 units and temperature 37.1 ~ C. Induction was Althesin 1.5 hal. Insertion of the tracheal tube without use of muscle relaxant failed but was successful after administration of additional Althesin 1 ml. Anaesthesia was maintained with nitrous oxide-oxygen and halothane 1 to 1.5 per cent and Althesin was given by intravenous drip. No muscle relaxant was used. Althesin was given by micro-drip technique as a mixture of Althesin 2.5 ml with 60 ml of 5 per cent glucose solution. In the initial stages of the operation the temperature gradually fell and during anaesthesia remained between 36.6 ~ and 37.0 ~ C (rectal). There was no evidence of muscle rigor and no cooling was required. Recovery from anaesthesia was uneventful. During the first 24 hours after operation temperature increased to a maximum of 38.2 ~ C, and no special care was required. CPK was 59 units six hours after operation, 105 units after 24 hours, 17 units at four days, and 8 units at seven days. The two cases which were reported here are dissimilar in the sense that the first patient represents a susceptible individual belonging to a family with subclinical myopathy identified by serum enzyme and electromyography examinations. The possibility of autosomal inheritance is strongly indicated. In addition, in this case, abnormal muscle contraction relaxation mechanism at the cellular level was also indicated. 18,2~ In the second case, the patient with arthrogryposis multiplex congenita, a myogenic pattern was identified by electromyographic studies, 19 but no abnormality was demonstrated in members of the family.
A number of anaesthetics are said to act as triggering agents for malignant hyperthermia. It is therefore very difficult for the anaesthetist to select an appropriate anaesthetic for a patient known to be susceptible to this syndrome either through previous reaction or family history. Although nitrous oxide, ketamine, neuroleptanalgesia, and barbiturates are said to be drugs which do not act as triggering agents, 2~ they are not completely safe. For example, ketamine anaesthesia had been used previously in our first patient when a rise of temperature was observed during the operation, although in that case the malignant hyperthermia was controlled by cooling at an early stage. It is also reported that malignant hyperthermia has been triggered by ketamine? 2 One of the side effects of ketamine anaesthesia is a rise in temperature, so that the statement that ketamine does not act as a triggering agent must be questioned. Relton 2~ successfully used meperidine with nitrous oxide and oxygen in patients with Malignant Hyperthermia and reports success with this method. From his experience he recommended neuro-leptanalgesia. However, this is not entirely safe as it frequently requires the use of a muscle relaxant, and the use of muscle relaxants is one of those problems yet to be solved. Hall, et al. 1~ reports on thiopentone as a preventive against the onset of high temperature in swine. Honda, et al. used 2, 4-DNP to produce experimental high temperature in dogs 2G and as inducers used pentobarbitone, thiamylal and propanidid. The high temperatures caused by 2, 4-DNP was compared with that caused by those three drugs and it was found that high temperatures were produced more easily and at faster rates of rise in the propanidid group than with pentobarbitone and thiamylal. Such high fevers produced experimentally cannot be equated completely with malignant hyperthermia, but these results indicate that barbiturates do not act as triggering agents.
Hall, et al. a~ reported that in his experiments Althesin prevented onset of hyperthermia in swine, while Harrison, 11 in similar experiments, reported that hyperthermia caused by halothane can be prevented by a dose of Althesin; however, after onset or when halothane is used in conjunction with succinylcholine, it is reported to be ineffective. Page, et al. ~2 and Judelman, et al. 1 '~ reported that they had favourable results with the administration of Althesin to malignant hyperthermia susceptible patients. In this report the authors administered Althesin to two patients who had a past history of malignant hyperthermia with familial subclinical myopathy and to patients having arthrogryposis multiplex congenita who had fever under anaesthesia twice in the past. Althesin was used first with nitrous oxide and oxygen, and then twice in combination with nitrous oxide-oxygen and halothane. In no case was there abnormal rise of temperature or abnormal increase of CPK during or after operation, and no other complications were encountered. These reports endorse the special merit of using Althesin together with halothane suggested by the experiments carried out by Hall, et al. and Harrison. Thus Althesin can be regarded as an effective anaesthetic agent for patients who are sensitive to malignant hyperthermia. However, the mechanism by which Althesin prevents malignant hyperthermia is not clarified. Ellis, et al. reported a dramatic cure of malignant hyperthermia using dexamethasone ' and since Althesin and dexamethasone are both steroids, the mechanism of the effective action is assumed to be somewhat related.
Regional anaesthesia (local, nerve block, spinal and epidural anaesthesia) should probably be used for malignant hyperthermia sensitive patients. However, when general anaesthesia is required it is thought appropriate to use Althesin with nitrous oxide and oxygen for short operations and Althesin combined with nitrous oxide-oxygen and other anaesthetics (including halothane) for operations of longer duration.
SUlk'~MARY General anaesthesia with Althesin was administered on two occasions to a patient who was identified as susceptible to malignant hyperthermia, in whom there was identified familial subclinical myopathy and once in another patient suffering from arthrogryposis multiplex congenita with a history of fever associated with two previous anaesthetics. In the first patient halothane was administered by 59.0 CANADIAN ANAESTHETISTS' SOCIETY ~OURNAL accident in association with the Althesin, but no hyperpyrexia occurred. In the second instance nitrous oxide-oxygen and halothane were associated purposely with Althesin. In none of these cases was there any rise in temperature, muscle rigor or elevation of the serum CPK level. This experience corroborates the experimental evidence of Hall, et al. 1~ and Harrison, 1~ who reported that Althesin prevented the onset of hyperthermia, and the clinical reports of Page 12 and Judelman) s Althesin can be assumed to be an effective anaesthetic for malignant hyperthermia susceptible patients.
L'Althrsin a 6t6 utilis6 ~ deux reprises lors d'interventions ophtalmologiques chez un enfant ayant prrsent6 antrrieurement un 6pisode d'hyperthermie maligne. A la suite de cet 6pisode, une 6tude familiale 61ectromyographique avait drmontr6 une susceptibilit6 ~ la maladie. Lors de la seconde anesthrsie h l'Althrsin, de rHalothane a 6t6 ajoutre accidentellement au protoxyde d'azote utilis~ en maintien.
Chez un second enfant, avec une histoire de temprrature lors de deux anesthrsies ant~rieures, l'Althrsin a 6galement 6t6 utilis~ avec du protoxyde d'azote et, cette lois-el, on a ajout6 volontairement de rHalothane au protoxyde.
Dans tousles cas, nous n'avons observ6 aucune 616vation de tempdrature, aucune rigidit6 musculaire et aucune modification des CPK.
Ceci confirme les 6noncrs de Hall et coll., ainsi que ceux de Harrison, ~t savoir l'Althrsin prrvient rhyperthermie et vient s'ajouter aux rapports cliniques de Page et Judelman sur la srcurit6 de cet agent pour les malades avec une susceptibilit6 connue 5 l'hyperthermie maligne.
